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^m^n-tiixmmm'?^mM^7i^ib6 1 1 tc4)?s l 
MP^'n^^^v ^ - ^ <D±m. f -7 ^ 7 y - ©-SB 

ti,m>^m 2 ifit£©^?-^{b:^ft„ 
[ i»3jaa 5 ] ±smM^9im^niiixmtimmmm 

>Pt/^•^y-^^r^)0, ±fB•tf-<>jS^*T^^-^^fcxfi©^? 

0 . u tc±tmmmtxm<Dmmmti t \,tKti%^ 

^^mAyf^x^s^.l>¥Ay■<>fiP7.xhhct^•^^ 

[it^«6] ±gB-t^??^<bX!I«. 2k/4kbp 
s -^{b^rilBA^JW^Sft^tCJST C i ^rl^a); i 50 
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2 

m^xu.i^{,xm^\t^mim^it^'i^■oxmm. 

-^^©l^rKB±SS^cS^t*•:. h?¥5rStRb, C©S 

iBast^-:' h8P(cai5'jA^5>?f#{b4i5S-ra*ji*ii^ib 

[ii5j?«8] A:t)#?s<t#;&i^Hiiiix-cflif5£©liF#^b 

mtxu.'9)- b . c ©^f-^f b^ar-^-^^ b=&^f -^xmhh 
h®fi«cg;!fji;i^#-^jb41«i/-c^i/cai^ji;^lf-^{b 

3 nx^ft^mt^- it ^mmttimmtismx 

±IB«*ii*?f-^{bW:^(cg*ii*m^b*JfeL.. ±fB 

^ 0 ^^^i^j&H^Ja 3 n/t s s © jjbs^ t- hi? i , 
tii:b6t im^ih^mm txm t . 

■^Mbaj:^*iisii-r ^ai^imsxs i , 

<bHi*©rt. ±mmm^m^nmxmifimm'imm 

•;;5->'N-7^-dJ©-gpx«±si5. ^ y^^^Vi^n 
itxm(Dn-^{mtixi}i,mmi^mmmm-^o)::^-<.^ v 

5Ea«9?^i'J5^^©i^3f5^^-^ibtB;'3T'$)^^^3- F:/7 
y-f^/N-^^-irC-gUXtt^SB^rXIBfiSl^"^ hSfi 

S^^-^iXgBa^^fji^'l^^^bm;*?.!: *) f#6nfc±tB^ 0 

f«^«8fBD(©a-^{b:/7-a, 

[ tmm 1 0 ] ±titiit)m^xmit > xi b^ o ^sx 
6 c i *#isi -r 8 iBisoffl-^{b:&ffi. 

[ia3j<«i ij ±^iiit>mmxmii. ±sm'ommi^ 



im^l2] ilB^^^bT'-^ti. 2k/4kbp 

u. co*^Sig*Ktc;i;r±fB»*ji*ffl-^{bttJ:^«:iS 20 

[0 00 n 

[0002] 

b»5'-5>C E LP (Code ExdtedLinear Prediction : 1^ 

^mmM^m) ^m^jkonmtn^-ib^y s e l 

P (Vector Sum Excited Linear Prediction : Y)\/ 

mii&im^m) nmtn^^. psi-cELP(pi 40 

tch Svnchronus Innovation - CELP: fc' -;' ^^imfflJSIfS) 
fiaS- C E L P ) vV\y-V 

nmtij^tbxi5.^ms^nxi^^. 
[ooo3]c©cEL p^it:^^^ommmtij 

CCj:-S^^ (analysis by synthesis) ^i^rfflC^'CSii 
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[0004] 

[^BJ*5)S?*Ucfc^<i: 1-516®] tC^-C. ±iaiSt^-;- 
hU-h. 0iJ^{i2kbp sX»4kbp s©W^f?^ 

■c. mm. 3>f*-:Jf. fiitj3lfj:i©^>WK:iA<5Sffl3 

[000 5 ] &m'mx^mm(<cm<otf^^btcm-^. 

t,\ WFSD°aK©(gT*}gC^-CL/S'5CiiC/j:5. 
[0 00 6] *§%B.^tJ. ±iBlltifCi£J^T)^=c3n/cfc© 
■CAO. a3i!fS©^«3(C5ii<. p°pK©{gT?r?fc#-C*^, 

!RF^^b7?S^So'^^S, Mi>*tcS^^b:^a&i>'SS©JllS 

[0 00 7] 

[plli4liS^T-S./t&©#l8] 2|s:|MB«:«^5^f-^^b:&^ 

±xmm(on^^tm&.xm^bxm^itmi^Lxn^<t 

^miRb, commit 'J hmtpf^m'^^^nn=&^r 

?f^<b^jfe-ra^^ji*##^bxsi*«x5. c©/t 
■5. 

[0 00 8] CCX. ±fB#^^?#^bIS». A;*?^^ 
m^©®»3^«'J^^*^«)-S^»ii^S'J^^tHXg<!: . 
e,n/c^)Bi^SiJ^?: -it- >i^55>flf^?-^^bT ^ 

^il^^W^f-^fbxSi, ±iBA*WS^*2g}f^#-^fb 
J: «3 #-^ibT ■S.iSff^^i^fbX^ i -c 5. 
[ 0 0 0 9 ] or. m.m^^^^^is,xwii. ± 

iB3®SI3^-?SiJ^II»ttJXS*5^^S'Mm^««>5 <b t 
^ U /c^^• 7 ^ - ©-gPXtt^SRt . ±f B1f 

[ 0 0 1 0 ] ^c*5, ±gB5S»3i^«'i^#tHXS>i53S)«i^ 

^J^^^^^•^^-^f-c$>0. ±IB-tf^>j«655-«T?f-^^big 
©t?#^ btti;»3 1 »±fBA;^#?5m#*i«FS B 
^^N-r W?S^/»II^WfJ«^ ^* 7 ^ - :Jf > RU^niXt)"^ 
Pmmfi^P^Xi) -2) i t © f ^ y - ^ . Siy^± 
i^JW^iSm^^b^^-^o^^^ i' h Ji/i >-^n - 7"^ 
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[00 1 1 } */c. *^Hj{c<^^if-^^b^g«> ±iBP 

[0 0 12] tfc. :^mnicmi>m^^f^mt. xti^ 

*«c. ±iaai5>jA*^^?-^{bttJ;^tc«.^iAj?^a#{b4te 

*«-^bXS*i 6©a*jii?^«#^ bW;^K:^^tt]3 n-ci» 
■S.±iB^i5fe^Sf?-^*ffiC^-C{5jll^f9=&«l2-r^ia01^ 

[00 13] CCT, ±IBm;^il8IISlS«. ilBifiOt^ 

[0 0 14] s/c. ±.tmt]wm.xmt. 

i^:*^c^c.l;r±lBa*ii*ffi-^^bt^l:^)ic-'^••;. H-7 u-a 
[0 0 1 5 ] *fc> *i6HjK(^4a-^{b^g«> A;^^ 40 

■^{b*j5s L x'mcm.^\h^^{mts^c. ±iB*s 

*{c. ±gaa*ji*??#^ba:^tc«i«»ji*a#{b*J6 
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^'<§.^\t^WPh<om.?f]2-^m.mmMcm[^itix\.^ 

[0016] 

[00 17] c(mm(iMm\-i.. :mmmi>m^\tiy 

-see, t-^^^#{bg3iejllSS^5-^bS4<!:*>6aSt? 

^^b^gi or, atwceiii^'^^iblg 1 4 i^^ffl-^ 

\m 1 7 iJ!)»6)Q:'2)a#^bS^gi OTffll^/c^«^«iS^ 
g-e^-S. eillS§1f^^kS4»CRC^f^ft»g|55ta 
i5cjAi5>??-^{tS 6 A> 6 •) > fiiiiiSa-^^bS 1 4 {Jai?c 
jA^f^^m-^^bg 1 6 i C R C # ■^Jtl5SI5& 7 U - A 

[0018] T^ct)^. C©S|^SiS^S(C*jC»r. 3js: 

^B^tc(iSlf#<b:^ffi*afflLfc??#^k«a«> A:f3# 

■^\m^nwm±.xm%<oumm^xm.'5^i,xm^ 

tsM\^'j hff^jiJRl/. C©fiSK--y hm^eCRC 
(Cyclic RedundancyCheck : iilalTLfi^^x 7 i') t^S 
^f#^4J!Xt-4CRC#^H-gLg|55t> C©CRC^^ 
img|55*^e.©±taCRCl$^W^<!:±fBaSb--7 hg¥ 
K:«i?>jA*t9-^{fc«:Sfrfi*ji;«f#^^bl|6 i«:fi|^-C 

[00 1 9] */c c©fli«aeiia{c*}t>r. *^bj 

mx!^^vc^'^^'ixnht\■i>wkmmo^^m^^v^ 

CRCI^iaE^?-^.!:. ±iBa:Sl^-:' hffiPitCfi*jA;^t?# 
<b?rli6UTmca<^jii?^1?-^fb|ii;'3{C. ilBfiSf -:; I- 

SPii^i^fct-^ hifi&s^ore^3*aT:t/c?^-^fb5=^ 

-^'^m-^{b-r^j^g-c*o> ±fBa^^iAjz,t?-^<btfj;'3 

{buiBi, c©ai?>ji^5*a-^{biii 6*^6©a^>iA^^ 

ffi-^{bai;^k:f^*DS irr S±iac R cis^«t?-^ i±ia 

*^??#<b?rl:k®U. ■?-©J:h$5ife*{CIc.i;-C±laa*)i 
^5<'ffl^atti;'34i(ai|-r^>CRCtf^J;blx&7 u-Av;^ 
i'SPlSi. C©CRC?9#i;b®&7U-A-7j^i?g|Il 
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10 0 2 0] coimmmmicisi^^x. mmmat. 

J;02kbps/4kbp stl.^^i&i^y I- U- 

'So 

[0 0 2 1 ] *Jt. S«B#K(i. T>7-:^ 1 OVUTitc 
[0022] ttc. mmi2 0 »±IBSg|5^3> hU- 

c;S:fi«l 1 «:-^;ir(,>5o ^^-^--y F2 IRC/ 20 
L C D ^ij^^ 2 2 » V > V > -C> $ - 7 :t - ;^ 4C|iJffl 

[0023] C©<fc ^ ^j:«fiSOJ«^«iSS^M©*-C'. G 

©W?:ff5^-rS^X-<^ hJb>Pf (LSP) 
©-gPXtt^SiJ. ±i2^^fi#dmis^ (voice: V) 

(Un Voice: UV) i^i^^t^=§ (V) /M 

( u V ) mm^ ^• ^ ^ - 5? ©^gp. ±iB^^fi-^*sw 

^^X^6t^(Di: y^ (Pith) -'N'^^-if©— gBXfi 30 

^S'jif^ib (LPC) mMim<D7>-<i' hJi/i>'^D- 
tto^j^i^iM^ffc (LPC) mmti^<Dm'§n^m 

[0 02 4] Cn^.©#SiBf -;; hgfiJ, ^^t^-^fb^ 

^m^iXtii,, C©#^^?^ibS3^C-:>li■CH2&C^'la 

[0 02 5] 02©^^#^jbS3©S*W)i^^:^ 
». A^§^1i#©)S»Hii'Ji^M^^«LPC (ita?^^ 
mWmi) ^^^ibX-^ ■< (sinusoidal ana 

lysis) ??#{b. =&::- •:' i'=i-7='y > if Char 50 
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monic coding ) ^:tf ^ill ©^f-^^LSP 1 1 Oi> 
#FSff-^CC*tL/T{4ffiSiIt4©*§<^ff$?f-^{btCct 0 # 
■^fb1-4m2©1^#{baJl 2 0i«r=»l/. A:^ft^©W 

( V : Voiced) ©SP^^Wlf-^^btCll 1 ©^f-^^bSP 1 
1 0?rffll>, A:'3fi^©il^# (UV : unvoiced) ©I* 

[0026] ±iam 1 ©^?-^fbSB 1 1 0tC». tWJ^lSL 

PC5^*>'^->^r::. 7 i'^mtP'^Jl'^/O (M 
±iam2©#-t^tgPl 2 0ictt, 

m (CELP) ^{t(i:>mmm^^htxi>. 

[0 02 7] mz(Dmx\t. Kti^'i- 1 0 1 tcfit$&$n 
■tc^pmm)K ^ 1 (Dmmm 1 1 o ©l p cm-y ■< >i 

^\ 1 i&c>'LPC^«T • ai=-{bgpi latcji^nri^ 

•5. LPC^«T -S^^bSPl 1 3 3&>6f#6nfcLPC^ 
Wlicrnhnx, ^©LPCjS!^ 1 1 1 {cj:») 

A^npm^oim^mmm (lpc^) *5ixoui3 
n^Sc tfc, LPc^flf -Si^^bsn 1 3*>6«. f^a 

•rSJ:^(cLSP (^X'^i/ hju^Ft) ©fi^^^bta;^3is|S( 
offi^ti. cn/0stti;'34S^i 0 2(cji6n^o lpcm 

1 l*i6©LPC^^«> ■y-'f >?g^)'*Ttf^ 

jbSM 1 4(cii6n.5. •9-'r>ig^tFf?f-^^Lg|51 1 4-e 
f ?-«IW-?>:^ ^ h ;v > ta - 7'Militt#J»iif 

i^nsi^tfc. V («^W) /UV (M^^) w^gpi 

•^'(bSPl 1 43!)i6©;^'^i? h^Ui^-^P-^'tgitlT'-^f 

i)i^t; hJPfi^^bSPl 1 etcjien^, J^^^i? 

'^0-7'©'^^ h;UST-(bttl;^<i: L/T©'^i' h^i-ST-^b 
§151 1 63!p?>©3- K-/-? i'-Of'i'XJi^ X^y^l 

n ^ftbxmt^m^^iozicmhtx. v^>m»^w 
mmi 1 43&i6©tB:^». x-^-^5^1 1 8?:^ora 

;^^^1 0 AicMhtli,, ^tc, V/UV^IJSSPI 1 5 

*:>6©v/uv#ijsa:/j{i. 0 5{cjte.n-s 

titjc. ;^-r-v?-i 1 7. 11 & (DmmtmtbxMh 

tiTteO. ±^L/c^^^ (V) ©igfilB-f'^f'i'::^ 

SO' f ^*ijSW5 n-rsttj:t»^^^ 1 0 3 1 0 4 *i 

[002 8 ] ia2©||2©lf-^^bSPl 20». C©«a)r 

wcELP mmsjmm^^m) nmrnftSL^^bxio 

1 2 3 CC^ «3 . Ktim^ 1 0 1 ic«*&3 n/c^ 
^m-^5:as:s.^m 7 ^ ;UiJ 1 2 5 ?:/M/t:f#6n/c 
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J:^^^ (Analysis by Synthesis ) iS^fflt.^/ci'a- 

», ±iSV/UV|iJSgpi 1 5*>6©V/UV*iJ^i|iSm 
imP^ (UV) 0<!:t:t>i^J'5;^'f -v?-! 27?:^ 

[0029] 03«« ±ia02{C7j^LfcW^tf^{big3 

©JrOftftW^dr^fiS^^s-ria-C*^.. Jjcfc. corns ic lo 

[003 0 ] C©03^Cn^$n/c^^#^^tS3iCfcl^ 
(HPF) 1 0 9 tcr^FSAjr^J^com-^?:^* 
it) ^Vi-mi-it^l 1 3 0!>LPC^W|5||fSl 3 2i. 

LPCM7^jw^@i{gi 1 iticmhtii. 

[0 03 1 ] LPC^^T- ST^fbllRl 1 3©LPC5Jtlf 
ilK 1 3 2 K> A^JM-tjg}^© 2 5 6 -If > T'^l/SaODg 20 

f=-i?ai:^)©*{4i^c^7U-5>i^®rai!B». 160 

8kH2©<!:t. l:7U-AFapStil 6 01^•>7■J^■C2 0 
msec bU^o 

(0032] LPC^^TlHlSSl 3 2t(>h(Dci>^=yJ^-^ 
», a^LSP^^igSSl 3 3i;cjSP>nT> i^X-^i? h 

;u>pt (Lsp) y<7^-i?{c^m3n6, cn», 
liioiH, •r^ct>%5^^oLSP''^•7y-^^^c^^T 

[0 033] a-*L S P^«lil88 1 3 3*i6©L S P-'>' 
LSP«^^{b^l 3 4tC<fci3-5'h'Ji'X«> 
•5l>»'<i' h^VST-^bSn^So C<D<!:^, 
^}-1:ior*>6'<^? h>U»^^bOT*>J:<. SlS^b- 
A^^i ifi!)-Cvh 'J ^xg^fbLT^>J:(<^, CCf 
», 2 Omsec ^: 1 7 U-AiO. 2 0 msec #{C©tll 40 
SnSLSP^^•^^-^€r2■7 U"A^$iei?)-C. V h 

'J^xa^^bso'^^i' h^i/S^^bLTt^s, 

[0 0 3 4] C©LSPa^^^bSl 3 4*i<c)©a^{bai 

•r&t>^LSP*^^b©-^>f'5'x«. ^T-10 2 

^/Mz-cgxoaisn, i/cffl:T^{b?S*5>OLSP-^i7 
», L S PfifflliSS 1 3 6 (Cii6n'&. 
[0 03 5] LSPfflKlHlSSl 3 6«, ±fB2 0msec 
*4in*4 0 msec StcS^bSn/tLS PO'^i' h;U 
8te©U- h^C-rS. f^C^D^. 2. 5mse 

c SKLSP-^i? h;UASMif3n-5J:^i«:-r-&. Cti so 
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«. m^gJ^4^^-*^•7 5'^f■^^ba■^^b:^&^cJ:f5^ 
m sec mic^mcmt-r h i^^^r^^-r hCtt^hi, 

tl^hXS>i>. ttit)%. 2. 5msec SK: LP C^?^*^ 

[ 0 0 3 6 ] C0J; ^ tmf^mit>i:ifc2 . 5 msec S 

5:lltfT CC> LSP-a^^mSgl 3 7{CJ:0. 
LSP^<^^-5f?:m«l 0y^fig©iegS!7 Y;U5r 

(0%mxhi>aJ^'7ji'-^K.m^th. C©LSP-a 
mkm&lSl-b^h<D^il\t. ±tBLPCii7-f ;Ui([5] 

Sgl 1 1 CCji6tl. C©LPC)M7 Y-'l'iJ 1 1 1 -cti. 
2. 5msec S^cMir§^l■Sa''^•^^-^f^C<i:0 Y 

rt^?)., c©LPCj|*7 -f 1 1 1 *^e>©til:^B. if 

-<>iS^1ff??#{baJ 1 14. A<*&fjCCtt0!|^«^N-*- 

■V ^nmm^. (D^^mm^^ 1 4 5 > e^ij^tsD f t 

[003 7] LPC^*T-ST-ibSn 13©LPC»^ 
@S§1 3 2*ie>©Q!''^•^>-■>». ^.Mfi*{*t:f :? ^ ^l' 
i?©ai[Bl8S 1 3 9tcit64Tt^KSJ^m©/c«t)©r- 

^^*©-;^' h;i'a^{bsi 1 6<t. m2(Dnmmi 2 
[0 03 8 ] y i't^mm^mo)^ ^ y-m^m 

^imi 14-C«. LPCjjS'? -f JUf 1 1 lJ!)i6©tU 

^•y'}-^^. §M"*-i'X©^tiAm©^tB. m 
^§ (V) /M^if (UV) ©m'J?:iTC\ f»y^(Cj: 
■oT^^ b-r -S ^ X ©X > n - 7"* ^ t » 

A isi(o{m^''X7tmk\^x-'Mm:. bx^^^h. 

[003 9] msvcfnt^ i^^^^^imi 1 4© 

:ai*Wc*j<.*-c«. -M©'^-*-2'i'?f-^fb*itl^L 

•Cl^S*^. !|f{C, MBE (Multiband Excitation: •7}\, 

5^A>KJij4a) |f#{b©ii^(c«. mnm (laio^/o-:' 

(Voiced) (Unvoiced) SB^i 

*5#a-rSii,>^{5^-C-trJHb-rSCtfC!^j:S. ^ia 

stiicticrxi). j^cfe. WT©IJi?^*©7u-A«© 

V/UVi«. MBE b(C iiffl L tcm-^ iC l,t±^ > 
K*sUV©i#*Sij7U-A©UViLTIr>-5, CC 

r±sBMBE©^>tfT^^^;atC':>t,^-C«. *fttBlSaA*^ 

5fe{cisi6u/c!^isii-5ii4 - 9 1 4 2 2^9^mmRvf^ml^ 

S«i m 18^ t/ -C (, ^ -5 . 

[0 04 0] ISI3©-t?--<>?S^*f?f#^kSPl 14©t- 
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4 2K:». ±iBHPF 109*>6 

11 i*>6©LPc^^S)2>(,^ tti^j ^au^iij&im 3 

At)im(D L P CMM* i o r t - 7">;u- 7'(c J; S ib 

5^7"-i?}iiifffiSf7 5^l^-5^i 4 6Jcji6nr. ftj^ lo 

•r J; ^ i'cC D -X K Jl'-'::'"{c cfc SiSSfflg© f 

lEmufciEti^beBtaMSAfflr (p) 

[004 1 ] fi3^^^lal8S 1 4 5 Vitm^iiDF T 

±(DLPCg|^3ii)i»ISIili±o;^^i' hjuiiigf'-^f{c 20 

i>-cp-7'^ffffi-r.5i^cii&®;^'^i' h;H¥ffig|Jl 4 8 
[0 04 2] igfiiiS (7r-r>) \Lv^^''^mAQ 

Zctbi^^ 7 ^Cffi f 5^7=- i . B3^^g|5 1 4 5 JC 
J: 0 ii D F T ^ n/cjg) ?gi!!lili±© T'-^t t^^J^ $ 

nri^s, c©i«*iaf 7 5=-t^"5^gpi 4 6-ctt. ±ie 

tit•■:;^r-^^ffl?rcp^l:^(C. 0. 2 ~0. 5 * S'i5^r±|!c-y- 30 

©7 7 -('>f-:;^f'-iJ©fii'\jai,^iitf. C©it 
tiT (Analysis by Synthesis)i£?rfl|li. ^)^)i3^a/c>'^■7 

-;^'^cd7 ^;^*iMi^©^^•7-;^'<^' h;i/«:ft4>ifi< 
J; ^ f 7 ?'*jM^■r•t^6. c © J: ^ i' D -X kju- 
7"{C J:^iaffiH©f y ?-tf-?-g|5 1 4 636>6©f V 

-5fK:our». x-Y -^g^i 1 8?:/ro-cai:*4S^^i 0 

4 (Cil^oT 

[0 04 3] X-^>7 hJH¥ffigPl 48-C«. LPC^^ 40 
•^t » •eg.' N — t ^ X © A 1 3 R O'^ ©ft^ -C* 2, X 
14 6. V/UV (W^-i--/»l^-g-) *>JSgPl 1 

^ittt^^c^t©-^^' h^us^^-^b^i 1 Qi^mhm>, 

10 0 4 4] V/U V (flfpSW/JlR^W) 1 1 5 

{i. it3^^}|!|5I!fgl 4 5*i6©l±l;t?i. iSiffigf >5^1^ 
-f-gUl 4 6*i6>©«®t> X--*^ hil'fFffigff 1 
4 8*i6©X-^i7 h Jbjglgf- 3? i , :j--7'>Jl/-7*f 
5^ -y-- 5=-3|J 1 4 1 *i 6 ©iEMffc i afflMSAfii r (p) 50 
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•fe'nd;a;^3!7'i?>^ 1 4 23!)>6©H2a:j7PX:<7'5> 

hfiliCCS-^Lir, ^|g7 b-A©V/UVflS*^ffb 
^6{C. MBE©*i^©§'''!> FS©V/'UV*IJ 
^♦Sm©iIl?^4gtS^7 U-A©V/UV*lJ^©-^ 
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(54) CODING METHOD AND DEVICE THEREFOR, AND DECODING METHOD AND 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow the method to be 
immune to an error on a transmission line and to prevent 
quality from being deteriorated. 

SOLUTION: A voice coder 3 divides an input voice signal 
on a time base in the prescribed coding unit and codes 
the signal in each coding unit and provides an output of 
a plurality of kinds of voice coding parameters. A cyclic 
redundancy check CRC code calculation section 5 
selects an important bit group in a listening sense among 
a plurality of kinds of voice coding parameters from the 
voice coder 3 and generates a ORG code from the 
important bit group. A convolution coder 6 applies 
convolution coding to the CRC check code and the 
important bit group from the CRC code calculation 
section 5. 
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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the decoding method and device which classify 
an input voice signal by predetermined encoding units, such as a block and a frame, and decrypt 
an encoding method which performs coding processing for every encoding unit and the device 
which were classified, and this coded signal. 
[0002] 

[Description of the Prior Art]An encoding method which performs bit reduction using the 
statistical property in the segment of time and frequency domain of an audio signal (an audio 
signal and an audible signal are included) and the characteristic on human being s audibility is 
known variously. As this encoding method, What is called CELP (Code ExcitedLinear.) 
Prediction : The VSELP (Vector Sum Excited Linear Prediction: vector-sum exciting line type 
prediction) coding mode which is a coding mode of a numerals exciting line type prediction 
coding system, Its attention is paid to the PSI-CELP (Pitch Synchronus Innovation - CELP: 
pitch synchronous noise excitation source-CELP) coding mode etc. as a voice encoding system 
of a low bit rate in recent years. 

[0003]In waveform-coding methods, such as this CELP coding mode, making the sample of the 
predetermined number of an input voice signal into an encoding unit — blocking — or it frame- 
izing, and a block or the sound time axial-wave type for every frame being received, and, By 
performing the closed loop search of an optimum vector using the analyzing (analysis by 
synthesis) method by composition, wave-like vector quantization is performed and the index of 
the vector is outputted. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the encoded bit obtained by the voice 
encoding system (the above-mentioned low bit rate, for example. 2k bps, or 4k bps), Since it is 
widely applied to fields, such as communication, a computer, and broadcast, as a general audio 
without captivity by the specific contents of audio information, it is necessary to protect 
strongly against the error generated in a transmission line. 

[0005]When an error occurs continuously in a transmission line, at the time of voice decoding, a 
chip of a sound etc. will continue over longtime and will cause deterioration of voice quality. 
[0006]This invention is made in view of the above-mentioned actual condition, is strong to the 
error of a transmission line, and aims at offer of the encoding method which can improve 
deterioration of quality, a device, a decoding method, and a device. 
[0007] 

[Means for Solving the Problem]An encoding method concerning this invention is provided with 
the following. 

A voice coding process of classifying an input voice signal by a predetermined encoding unit on a 
time-axis, coding by each encoding unit, and outputting two or more kinds of voice coding 
parameters in order to solve an aforementioned problem. 

An error-checking code generation process of choosing important important bit groups on 
audibility among two or more kinds of voice coding parameters from the above-mentioned voice 
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coding process, and generating an error-checking code from this important bit groups. 

A convolutional code chemically-modified [ which performs convolutional code-ization to the 

above-mentioned error-checking code and the above-mentioned important bit groups from the 

above-mentioned error-checking code generation process ] degree. 

For this reason, important bit groups can be protected from a line error on audibility. 

[0008]Here, the above-mentioned voice coding process is provided with the following. 

A short-term forecast calculated residual process of searching for the short-term forecast 

remainder of an input voice signal. 

A sine-wave-analytic-encoding process of carrying out sine wave analytic encoding of the 
short-term forecast remainder searched for. 

A waveform-coding process of coding the above-mentioned input voice signal by waveform 
coding. 

[0009]And a part or all of a parameter that generated the above-mentioned error-checking code 
generation process when the above-mentioned short-term forecast calculated residual process 
searched for the short-term forecast remainder, A part or all of an encoding output of the 
above-mentioned sine-wave-analytic-encoding process, and a part or all of an encoding output 
of the above-mentioned waveform-coding process is chosen as the above-mentioned important 
bit groups, and an error-checking code is generated from these important bit groups. 
[001 0]A parameter generated in order that the above-mentioned short-term forecast calculated 
residual process might search for the short-term forecast remainder is a line spectrum pair 
parameter which forms facies of frequency spectrum of the above-mentioned input voice signal, 
A voiced/voiceless sound decision parameter with which the above-mentioned input voice signal 
shows a voiced sound or a voiceless sound in an encoding output of the above-mentioned sine- 
wave-analytic-encoding process. And it is a spectrum code book index and a gain index which 
show a pitch parameter in case the above-mentioned input voice signal is a voiced sound, and a 
spectrum envelope of the above-mentioned short-term forecast coding residual signal, An 
encoding output of the above-mentioned waveform-coding process is a noise code book index 
and a gain index based on the short-term forecast remainder in case an input signal is a 
voiceless sound. 

[001 1]Coding equipment concerning this invention is provided with the following. 
A voice coding means to classify an input voice signal by a predetermined encoding unit on a 
time-axis, to code by each encoding unit, and to output two or more kinds of voice coding 
parameters in order to solve an aforementioned problem. 

An error-checking code creating means which chooses important important bit groups on 
audibility among two or more kinds of voice coding parameters from the above-mentioned voice 
coding means, and generates an error-checking code from this important bit groups. 
A convolutional code-ized means to perform convolutional code-ization to the above-mentioned 
error-checking code and the above-mentioned important bit groups from the above-mentioned 
error-checking code creating means. 

For this reason, important bit groups can be protected from a line error on audibility. 
[001 2]A decoding method concerning this invention is provided with the following. 
An error-checking code generated from important important bit groups on audibility among two 
or more kinds of voice coding parameters produced by classifying an input voice signal by a 
predetermined encoding unit on a time-axis, and coding by this encoding unit. 
In order to decrypt coding data which joined bit groups except the above-mentioned important 
bit groups to a convolutional code-ized output which performed and obtained convolutional 
code-ization to the above-mentioned important bit groups, and has been transmitted to it and to 
solve an aforementioned problem. The above-mentioned important bit groups to which it 
decrypts by collapsing in the above-mentioned convolutional code-ized output, and the above- 
mentioned error-checking code is added. 

A convolution decryption process which collapses bit groups except the above-mentioned 
important bit groups, and is considered as a decryption output. 

An error check process of inspecting a transmission error using the above-mentioned error- 
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checking code added to a convolution decryption output from the above-mentioned convolution 
decryption process, An output adjustment process of adjusting the above-mentioned convolution 
decryption output according to an error check result in the above-mentioned error check 
process, and a voice decryption process of performing voice decoding processing to a 
convolution decryption output from the above-mentioned output adjustment process. 

[0013]Here, the above-mentioned output adjustment process outputs interpolation data obtained 
by interpolation processing instead of the above-mentioned convolution decryption output, when 
an error is detected at the above-mentioned error check process. 

[0014]The above-mentioned output adjustment process performs a BADDO frame masked work 
to the above-mentioned convolution decryption output according to the above-mentioned error 
check result. 

[001 5]A decoding device concerning this invention is provided with the following. 
An error-checking code generated from important important bit groups on audibility among two 
or more kinds of voice coding parameters produced by classifying an input voice signal by a 
predetermined encoding unit on a time-axis, and coding by this encoding unit. 
In order to be a device which decrypts coding data which joined bit groups except the above- 
mentioned important bit groups to a convolutional code-ized output which performed and 
obtained convolutional code-ization to the above-mentioned important bit groups, and has been 
transmitted to it and to solve an aforementioned problem. The above-mentioned important bit 
groups to which it decrypts by collapsing in the above-mentioned convolutional code-ized 
output, and the above-mentioned error-checking code is added. 

A convolution decoding means which collapses bit groups except the above-mentioned important 
bit groups, and is considered as a decryption output. 

An error check and an output adjustment means of inspecting a transmission error using the 
above-mentioned error-checking code added to a convolution decryption output from the 
above-mentioned convolution decoding means, and adjusting the above-mentioned convolution 
decryption output according to this inspection result, A voice decoding means which performs 
voice decoding processing to the above-mentioned error check and a convolution decryption 
output from an output adjustment means. 

[0016] 

[Embodiment of the Invention]Hereafter, the embodiment of the encoding method concerning 
this invention, a device, a decoding method, and a device is described. 

[0017]This embodiment is the cell phone unit which used the encoding method concerning this 
invention, the device, the decoding method, and the device as a decoding device which consists 
of the transmission-line decryption machine 14 and the voice decryption machine 17 as coding 
equipment which consists of the voice coding machine 3 and the transmission-line coding 
equipment 4 as shown in drawing 1 . The transmission-line coding equipment 4 consists of the 
CRC code calculation part 5 and the convolutional code-ized machine 6, and the transmission- 
line decryption machine 14 is collapsed and consists of the decryption machine 16 and the CRC 
code comparing element & frame mask part 1 5. 

[0018]That is. in this cell phone unit, this invention is characterized by the coding equipment 
which applied the encoding method comprising the following. 

The voice coding machine 3 which classifies an input voice signal by a predetermined encoding 
unit on a time-axis, codes by each encoding unit, and outputs two or more kinds of voice coding 
parameters. 

The CRC code calculation part 5 which chooses important important bit groups on audibility 
among two or more kinds of voice coding parameters from this voice coding machine 3, and 
generates a CRC (Cyclic RedundancyCheck : cyclic redundancy check) check code from this 
important bit groups. 

The convolutional code-ized machine 6 which performs convolutional code-ization to the above- 
mentioned CRC inspection numerals and the above-mentioned important bit groups from this 
CRC code calculation part 5. 



JP,11-122120,A [DETAILED DESCRIPTION] 



Page 4 of 19 



[0019]In this cell phone unit, this invention is characterized by the decoding device which applied 
the decoding method comprising the following. 

CRC inspection numerals generated from important important bit groups on audibility among two 
or more kinds of voice coding parameters produced by classifying an input voice signal by a 
predetermined encoding unit on a time-axis, and coding by this encoding unit. 
To the convolutional codeHzed output which performed and obtained convolutional codeHzation 
to the above-mentioned important bit groups. The above-mentioned important bit groups to 
which it is a device which decrypts the coding data which joined the bit groups except the 
above-mentioned important bit groups, and has been transmitted, and decrypts by collapsing in 
the above-mentioned convolutional codeHzed output, and the above-mentioned error-checking 
code is added. 

The convolution decryption machine 16 which collapses the bit groups except the above- 
mentioned important bit groups, and is considered as a decryption output. 

The above-mentioned CRC inspection numerals added to the convolution decryption output from 
this convolution decryption machine 16 are compared with the CRC error-checking code 
calculated from the bit groups except the above-mentioned important bit groups, The voice 
decryption machine 1 7 which performs voice decoding processing to the convolution decryption 
output from the CRC code comparison & frame mask part 15 which adjusts the above- 
mentioned convolution decryption output according to that comparison result, and this CRC 
code comparison & frame mask part 1 5. 

[0020]In this cell phone unit, the audio signal inputted from the microphone 1 at the time of 
transmission. Change into a digital signal with A/D converter 2. and a low bit rate called 2k 
bps/4k bps is coded with the voice coding machine 3, After coding so that quality of a 
transmission line cannot receive influence in voice quality easily due to the transmission-line 
coding equipment 4, it becomes irregular with the modulator 7, transmitting processing is 
performed to an outputted bit with the transmitter 8. and it lets the antenna shared device 9 
pass, and transmits from the antenna 10. 

[0021 ]At the time of reception, the receiver 1 1 receives through the antenna shared device 9, it 
restores to the electric wave caught with the antenna 10 with the demodulator 13, a line error is 
corrected with the transmission-line decryption machine 14. and it decodes with the voice 
decryption machine 17, it returns to an analog voice signal with D/A converter 18, and outputs 
from the loudspeaker 1 9. 

[0022]The control section 20 controlled each part of the above, and the synthesizer 12 has given 
transmission and reception frequency to the transmitter 8 and the receiver 11. The keypad 21 
and LCD indicator 22 are used for a man machine interface. 

[0023]The CRC code calculation part 5 which constitutes the transmission-line coding 
equipment 4 in such a cell phone unit of composition, As the above-mentioned important bit 
groups, the line spectrum pair (LSP) parameter which forms the facies of the frequency 
spectrum of the above-mentioned audio signal in part or all. All of voiced sound (V) / voiceless 
sound (UV) judging parameters with which the above-mentioned audio signal shows a voiced 
sound (Voice:V) or a voiceless sound (Un Voice:UV), A pitch (Pith) parameter in case the above- 
mentioned audio signal is a voiced sound in part or all. Similarly the spectrum code book index 
the above-mentioned audio signal indicates the spectrum envelope of the linear-predictive- 
coding (LPC) residual signal at the time of ^^^^^^ to be with a voiced sound, and a gain index in 
part or all, And a part or all of the noise code book index of a linear-predictive-coding (LPC) 
residual signal in case the above-mentioned audio signal is a voiceless sound, and a gain index is 
chosen, and CRC inspection numerals are generated from these important bit groups. 
[0024]Each of these important bit groups are obtained with the voice coding machine 3. The 
voice coding process which this voice coding machine 3 performs is provided with the following. 
The short-term forecast calculated residual process of searching for the short-term forecast 
remainder of an input voice signal. 

The sine-wave-analytic-encoding process of carrying out sine wave analytic encoding of the 
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short-term forecast remainder searched for. 

The waveform-coding process of coding the above-mentioned input voice signal by waveform 
coding. 

This voice coding machine 3 is explained using drawing 2 and drawing 3 . 
[0025]In quest of the short-term forecast remainder, for example, the LPC (linear predictive 
coding) remainder, of an input voice signal, the fundamental view of the voice coding machine 3 
of drawing 2 Sine wave analysis (sinusoidal analysis) coding, For example, the 1st coding part 1 10 
that performs harmonic coding (harmonic coding). It has the 2nd coding part 120 coded by 
waveform coding which has phase reproducibility to an input voice signal, It is using the 1st 
coding part 1 10 for coding of the portion of the voiced sound (ViVoiced) of an input signal, and 
using the 2nd coding part 120 for coding of the portion of the voiceless sound (UViUnvoiced) of 
an input signal. 

[0026]The composition which performs sine wave analytic encoding like harmonic coding or 
multiband excitation (MBE) coding is used for the coding part 110 of the above 1st, for example 
in an LPC residual. The composition of the numerals exciting line type prediction (CELP) coding 
using the vector quantization by the closed loop search of an optimum vector is used for the 
coding part 120 of the above 2nd, for example using the analysis method by composition. 
[0027]In the example of drawing 2 . the audio signal supplied to the input terminal 101 is sent to 
the 1st LPC inverse filter 111. and LPC analyzing and a quantizing part 1 13 of the coding part 
110. The LPC coefficient obtained from LPC analyzing and the quantizing part 1 13 or what is 
called an alpha parameter is sent to the LPC inverse filter 111, and the linear prediction 
remainder (LPC residual) of an input voice signal is taken out with this LPC inverse filter 111. 
From LPC analyzing and the quantizing part 113, the quantization output of LSP (line spectrum 
pair) is taken out so that it may mention later, and this is sent to the output terminal 1 02. The 
LPC residual from the LPC inverse filter 1 1 1 is sent to the sine-wave-analytic-encoding part 
114. In the sine-wave-analytic-encoding part 114, pitch detection and spectrum envelope circuit 
dynamics are performed, and the judgment of V/UV is performed by V (voiced sound) / UV 
(voiceless sound) judgment part 115. The spectrum envelope amplitude data from the sine- 
wave-analytic-encoding part 1 14 is sent to the vector quantization part 1 16. The code book 
index from the vector quantization part 1 16 as a vector quantization output of a spectrum 
envelope is sent to the output terminal 103 via the switch 1 1 7, and the output from the sine- 
wave-analytic-encoding part 1 14 is sent to the output terminal 104 via the switch 1 18. The 
V/UV decision output from the V/UV judgment part 1 15, It is sent to the output terminal 105. 
and it is sent as a control signal of the switches 117 and 118, and the above-mentioned index 
and a pitch are chosen at the time of voiced sound (V) mentioned above, and it is taken out from 
each output terminals 103 and 104. respectively. 

[0028]The 2nd coding part 120 of drawing 2 has CELP (numerals exciting line type prediction) 
coding composition in this example. The compositing process of the output from the noise code 
book 121 is carried out with the synthesizing filter 122 with dignity. Send the obtained sound 
with dignity to the subtracter 123. and an error with the sound obtained via the auditory-weights 
attachment filter 125 in the audio signal supplied to the input terminal 101 is taken out, . As 
[ search /, with the noise code book 121 / the vector that this error is sent to the distance 
calculating circuit 124, distance calculation is performed, and an error serves as the minimum ] 
the analysis (Analysis by Synthesis) by composition — vector quantization of the time base 
waveform using the closed loop search using law is performed. As mentioned above, it is used for 
coding of a voiceless sound part by this CELP coding, and the code book index as UV data from 
the noise code book 121, When the V/UV decision result from the above-mentioned V/UV 
judgment part 1 15 is a voiceless sound (UV), it is taken out from the output terminal 107 via the 
switch 127 used as one, 

[0029] Drawing 3 is a figure showing the more concrete composition of the voice coding machine 
3 shown in above-mentioned drawing 2 . In this drawing 3 , the same directions numerals are given 
to each part of above-mentioned drawing 2 . and a corresponding portion. 
[0030]In the voice coding machine 3 shown in this drawing 3 . the audio signal supplied to the 
input terminal 101, After filtering which removes the signal of an unnecessary zone with the 
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highpass filter (HPF) 109 is performed, it is sent to LPC analyzing circuits 132 of LPC (linear 
predictive coding) analysis and the quantizing part 1 13, and the LPC inverse filter circuit 111. 
[0031]They ask for linear predictor coefficients and what is called an alpha parameter with a 
correlation method, LPC analyzing circuits 132 of LPC analyzing and the quantizing part 113 
making 1 block a length of about 256 samples of an input signal waveform, and applying a 
humming window. The interval of flaming used as the unit of data output is made into about 1 60 
samples. When the sampling frequency fs is 8 kHz, 1 frame interval serves as 20msec with 160 
samples. 

[D032]alpha parameter from LPC analyzing circuits 132 is sent to the alpha->LSP conversion 
circuit 133, and is changed into a line spectrum pair (LSP) parameter. This changes into ten LSP 
parameters, i.e., five pairs, alpha parameter which was able to be found as a direct type filter 
factor, for example. Conversion is performed for example, using the Newton Rapson method etc. 
It changes into this LSP parameter because alpha parameter is excelled in the interpolation 
characteristic. 

[0033]the LSP parameter from the alpha->LSP conversion circuit 133 — the LSP quantizer 134 
— a matrix — or vector quantization is carried out. At this time, it may vector-quantize, after 
taking inter-frame difference, and matrix quantization of the part for a multiple frame may be 
carried out collectively. Here. 20msec is made into one frame, it collects by two frames, and it is 
matrix-quantizing and the LSP parameter computed every 20msec is vector-quantized. 
[0034]The index of the quantization output from this LSP quantizer 134. i.e.. LSP quantization, is 
taken out via the terminal 102, and a quantized LSP vector is sent to the LSP interpolation 
circuit 136. 

[0035]The LSP interpolation circuit 136 interpolates the vector of LSP quantized every above- 
mentioned 20msec or 40msec, and makes it one 8 times the rate of this. That is, an LSP vector 
is updated every 2.5msec. This is because it will become a waveform very gently-sloping [ the 
envelope of the composite waveform ], and smooth if analysis composition of the residual 
waveform is carried out with a harmonic coding decoding method, so an allophone may be 
generated when an LPC coefficient changes rapidly every 20msec. That is, if it is made for an 
LPC coefficient to change gradually every 2.5msec, generating of such an allophone can be 
prevented. 

[0036]In order to perform inverse filtering of voice inputting using the LSP vector for every 
2.5msec to which such interpolation was performed, an LSP parameter is changed into alpha 
parameter which is a coefficient of the 10th direct type about filter by the LSP->alpha 
conversion circuit 137. The output from this LSP->alpha conversion circuit 137 is sent to the 
above-mentioned LPC inverse filter circuit 111. and it performs inverse filtering processing with 
alpha parameter updated every 2.5msec, and he is trying to obtain a smooth output in this LPC 
inverse filter 111. The output from this LPC inverse filter 1 1 1 is sent to the sine-wave-analytic- 
encoding part 114 and a concrete target, the orthogonal transformation circuit 145, for example, 
the DFT (discrete Fourier transform) circuit, of harmonic coding circuit **. 
[0037]alpha parameter from LPC analyzing circuits 132 of LPC analyzing and the quantizing part 
1 13, It is sent to the auditory-weights attachment filter calculation circuit 139, and the data for 
auditory-weights attachment is called for and it is sent to the vector quantizer 116 with auditory 
weights which this weighting data mentions later, and the auditory-weights attachment filter 125 
of the 2nd coding part 120 and the synthesizing filter 122 with auditory weights. 
[0038]In the sine-wave-analytic-encoding parts 114. such as a harmonic coding circuit, the 
output from the LPC inverse filter 111 is analyzed by the method of harmonic coding. That is, 
pitch detection, calculation of the amplitude Am of each HAMONIKUSU. and distinction of voiced 
sound (V) / voiceless sound (UV) are performed, dimensional conversion of the envelope of 
HAMONIKUSU or the number of the amplitude Am which changes with pitches is carried out. and 
it is made fixed numbers. 

[0039]In the example of the sine-wave-analytic-encoding part 1 14 shown in drawing 3 . although 
general harmonic coding is assumed. Especially in MBE (Multiband Excitation: multiband 
excitation) coding, A model will be made by assumption that a voiced sound (Voiced) portion and 
a voiceless sound (Unvoiced) portion exist for every frequency-axis field ******** band of the 
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time (inside of the same block or a frame). In the other harmonic coding, the judgment of a 
voiced sound or a voiceless sound with an alternative sound in 1 block or a frame will be made. 
When it applies to MBE coding, the time of all the bands being UVs is made V/UV for every 
frame under following explanation with UV of the frame concerned. About the analysis 
composition technique of above-mentioned MBE, this applicant is indicating the detailed example 
here on the Tokuganhei4-91422 Description and Drawings which were proposed previously. 
[0040]The input voice signal from the above-mentioned input terminal 101 is supplied to the 
open loop pitch search part 141 of the sine-wave-analytic-encoding part 114 of drawing 3 , and 
the signal from the above-mentioned HPF(highpass filter) 109 is supplied to the zero cross 
counter 142, respectively. The LPC residual or the linear prediction remainder from the LPC 
inverse filter 111 is supplied to the orthogonal transformation circuit 145 of the sine-wave- 
analytic-encoding part 1 14. In the open loop pitch search part 141, take the LPC residual of an 
input signal and the search of the comparatively rough pitch by an open loop is performed, The 
extracted rough pitch data is sent to the high precision pitch search 146, and highly precise 
pitch search (fine search of a pitch) by a closed loop which is mentioned later is performed. 
From the open loop pitch search part 141, the normalization autocorrelation maximum r (p) which 
normalized the maximum of the autocorrelation of an LPC residual by power with the above- 
mentioned rough pitch data is taken out, and it is sent to the V/UV (voiced sound/voiceless 
sound) judgment part 115. 

[0041]In the orthogonal transformation circuit 145, orthogonal transformation processing of DFT 
(discrete Fourier transform) etc. is performed, and the LPC residual on a time-axis is changed 
into the spectrum amplitude data on a frequency axis. The output from this orthogonal 
transformation circuit 145 is sent to the spectral evaluation part 148 for evaluating the high 
precision pitch search part 146 and spectrum amplitude, or an envelope. 

[0042]the comparatively rough rough pitch data extracted in the open loop pitch search part 141 
by the high-degree-of^accuracy (fine) pitch search part 1 46, and the orthogonal transformation 
section 145 — for example, the data on the frequency axis by which DFT was carried out is 
supplied. In this high precision pitch search part 146, focusing on the above-mentioned rough 
pitch data value, it shakes ** number sample every by 0.2 - 0.5 unit, and drives in to the value of 
the optimal fine pitch data with a decimal point (floating). Analysis according to what is called 
composition as the technique of the fine search at this time (Analysis by Synthesis) The pitch is 
chosen so that the compounded power spectrum may become the closest to the power 
spectrum of a fundamental tone using law. About the pitch data from the highly precise pitch 
search part 146 by such a closed loop, it has sent to the output terminal 104 via the switch 118. 
[0043]Based on the spectrum amplitude and the pitch as an orthogonal transformation output of 
an LPC residual, the spectrum envelope which are a size of each HAMONIKUSU and its set is 
estimated by the spectral evaluation part 148, It is sent to the high precision pitch search part 
146, the V/UV (voiced sound/voiceless sound) judgment part 115. and the vector quantizer 116 
with auditory weights. 

[0044]The V/UV (voiced sound/voiceless sound) judgment part 115, The output and the 
optimum pitch from the high precision pitch search part 146 from the orthogonal transformation 
circuit 145, The V/UV judging of the frame concerned is performed based on the spectrum 
amplitude data from the spectral evaluation part 148, and normalization autocorrelation maximum 
[ from the open loop pitch search part 141 ] r (p) and the zero cross counted value from the 
zero cross counter 142. The boundary position of the V/UV decision result for every band in 
MBE is also good also as a single-threaded affair of a V/UV judging of the frame concerned. The 
decision output from this V/UV judgment part 1 15 is taken out via the output terminal 105. 
[0045]By the way. the data number conversion (a kind of converting sampling rate) part is 
provided in the outputting part of the spectral evaluation part 148, or the input part of the vector 
quantizer 116. This data number converter is for making amplitude data |A^| of an envelope into 

the fixed number in consideration of the numbers of partition-bands regions on a frequency axis 
differing according to the above-mentioned pitch, and data numbers differing. That is, when an 
effective band is to 3400 kHz. for example, this effective band will be divided into eight bands - 
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63 bands according to the above-mentioned pitch, and number of above-mentioned 

amplitude data |A^| obtained for every bands of these will change with 8-63. For this reason, in 
the data number converter 119, the amplitude data of this variable number rnj,^x'^^ changed 
into the data of the M fixed number, for example, 44 piece 

[0046]The amplitude data of the M above-mentioned fixed number (for example, 44 pieces) or 
envelope data from a data number converter provided in the outputting part of this spectral 
evaluation part 148 or the input part of the vector quantizer 116, With the vector quantizer 116, 
it is collected for every prescribed number, for example, 44 data, and is considered as a vector, 
and vector quantization with dignity is performed. This dignity is given with the output from the 
auditory-weights attachment filter calculation circuit 139. The index of the above-mentioned 
envelope from the vector quantizer 1 16 is taken out from the output terminal 103 via the switch 
1 1 7. In advance of vector quantization with the above-mentioned dignity, the inter-frame 
difference using a leakage coefficient suitable about the vector which comprises the data of a 
prescribed number may be taken. 

[0047]Next. the 2nd coding part 120 is explained. The 2nd coding part 120 has what is called 
CELP (numerals exciting line type prediction) coding composition, and is especially used for 
coding of the voiceless sound part of an input voice signal. In the CELP coding composition for 
these voiceless sound parts, the noise output equivalent to the LPC residual of the voiceless 
sound which are a noise code book and a central value output from what is called SUTOKYASU 
tick code book (stochastic code book)121 via the gain circuit 126, It has sent to the synthesizing 
filter 122 with auditory weights. In the synthesizing filter 122 with dignity, the signal of the 
voiceless sound with dignity obtained by carrying out the LPC compositing process of the 
inputted noise is sent to the subtracter 123. The signal which carried out auditory-weights 
attachment of the audio signal supplied via HPF(highpass filter) 109 from the above-mentioned 
input terminal 101 with the auditory-weights attachment filter 125 is inputted into the subtracter 
123, and the difference or error with a signal fi^om the synthesizing filter 122 is taken out. The 
zero put response of a synthesizing filter with auditory weights shall be deducted from the 
output of the auditory-weights attachment filter 125 a priori. This error is sent to the distance 
calculating circuit 124. distance calculation is performed, and a central value vector from which 
an error serves as the minimum is searched with the noise code book 121. Vector quantization 
of the time base waveform using the closed loop search using the analyzing (Analysisby 
Synthesis) method by such composition is performed. 

[0048]As data for UV (voiceless sound) portions from the 2nd coding part 120 using this CELP 
coding composition, the Shape index of the code book from the noise code book 121 and the 
gain index of the code book from the gain circuit 126 are taken out. The Shape index which is 
the UV data from the noise code book 121 is sent to 107 s of output terminals via the switch 
127s. and the gain index which is UV data of the gain circuit 126 is sent to the output terminal 
107g via the switch 127g. 

[0049]Here these switches 127s and 127g and the above-mentioned switches 117 and 118, ON- 
and-OFF control is carried out by the V/UV decision result from the above-mentioned V/UV 
judgment part 115, and the switches 117 and 118, When the V/UV decision result of the audio 
signal of the frame which it is going to transmit now is voiced sound (V), it becomes one, and the 
switches 127s and 127g serve as one, when the audio signal of the frame which it is going to 
transmit now is a voiceless sound (UV). 

[0050]each parameter which the voice coding machine 3 constituted as mentioned above 
outputted — that is. The next table 1 divided an LSP parameter, a voiced/voiceless sound 
decision parameter, a pitch parameter, the code book parameter of a spectrum envelope and the 
gain index, the noise code book parameter, and the gain index into 2k/4k-bps coding, and 
showed them. The number of bits of assignment is also indicated in this table 1. 
[0051] 
[Table 1] 
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[0052]And the above-mentioned transmission-line coding equipment 4 is chosen by the CRC 
code calculation part 5 on audibility by making into important bit groups a part or all of each 
parameter that was shown in the above-mentioned table 1, calculates a CRC code further, and 
convolutional-code-izes this CRC code and the above-mentioned important bit groups with the 
convolutional code-ized machine 6. 

[0053]In the case of 2k bps, to 120 bits per two-frame 40msec, as shown in Table 2, make 80 
bits of important bit groups into the class I. and let 40 bits of others be the class II. 
[0054] 

[Table 2] 
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[0055]The CRC code calculation part 5 generates 14 bits of CRC codes based on 80 bits of the 
class I. And the convolutional code-ized machine 6 performs convolutional code-ization using 10 
bits of tail bits with the CRC code (80 bits and the above-mentioned 14 bits) of the class 1. 
[0056]The voice coding in 2k bps is realizable by giving and transmitting bit interleave and the 
interleave covering two frames to 104 bits obtained with this convolutional code-ized machine 6, 
and 40 bits a total of 144 bits of the class II. When actually transmitting, other redundant bits are 
added. 

[0057]In the case of 4k bps, as shown in Table 2, make 1 1 2 bits of important bit groups into the 
class I, and let 104 bits of others be the class II. 

[0058]The CRC code calculation part 5 generates 14 bits of CRC codes based on 1 12 bits of the 
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class I. And the convolutional code-ized machine 6 performs convolutional code-ization using 10 
bits of tail bits with the CRC code (112 bits and the above-mentioned 14 bits) of the class 1. 
[0059]The voice coding in 4k bps is realizable by giving and transmitting bit interleave and the 
interleave covering two frames to 136 bits obtained with this convolutional code-ized machine 6, 
and 104 bits a total of 240 bits of the class II. When actually transmitting, other redundant bits 
are added. 

[0060]Here. the example of quota of the class I and the class II to each 2k bps o'clock of 
parameter is shown in Table 3. The class 1 is the important bit currently assigned as the number 
of protected bits, and the class II is the bit currently assigned as the number of non-protected 
bits. Here, the example of quota per one-frame 20msec is shown. 
[0061] 
Table 3] 





















mi 
















LSPD 


6 


(1 


6 


6 


0 


6 


LSP? 


0 


6 


6 


3 


3 


6 


L3P3 


0 J 


5 


S 


0 


B 


§ . 


LSP4 


1 


0 


1 


1 


0 


1 


vuv 


2 


0 


2 


2 


0 


2 


PCH 


6 


1 


7 










0 


4 


4 








idSI 


0 


4 


4 










b 


0 


5 








ids LOO 








0 


5 


6 


idSLOl 








a 


6 


6 


idGLOO 








4 


0 


4 


idGLOl 








4 


0 


4 




20 


20 


40 




20 


40 



[0062]Tlie example of quota of the class I and the class II to each 4k bps o'clock of parameter is 
shown in Table 4. 
[0063] 
[Table 4] 
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[0064]On the example of quota of the protected bits / non-protected bits shown in above- 
mentioned Table 2 and 3, i.e.. audibility, the important example of quota of a bit, The line 
spectrum pair (LSP) parameter which forms the facies of the frequency spectrum of the above- 
mentioned audio signal in part or all, All of voiced sound (V) / voiceless sound (UV) judging 
parameters with which the above-mentioned audio signal shows a voiced sound (VoiceiV) or a 
voiceless sound (Un Voice:UV). A pitch (Pith) parameter in case the above-mentioned audio 
signal is a voiced sound in part or all, Similarly the spectrum code book index the above- 
mentioned audio signal indicates the spectrum envelope of the linear-predictive-coding (LPC) 
residual signal at the time of ****** to be with a voiced sound, and a gain index in part or all, 
And it is aimed at a part or all of the noise code book index of a linear-predictive-coding (LPC) 
residual signal in case the above-mentioned audio signal is a voiceless sound, and a gain index. 
[0065]ln the cell phone unit, the quality of a telephone call is maintained, and also [ required ] 
first rank LSPO of the above-mentioned LSP parameter is the LSP frequency recently made into 
the actual LSP coefficient calculated from the code book, and since exact transmission is 
desired, protected bits are made into 6 bits of all the totals. Since the VUV parameter which is a 
V/UV judging parameter expresses the quality of the signal, it has protected 2 bits of all the 
totals. Since a pitch parameter (PCH) is the fundamental frequency of a signal, even 6 bits of 7 
bits of totals have been protected. Since the gain index of the code book in which the spectrum 
envelope of the LPC residual signal at the time of a voiced sound is shown has volume (level) of 
a signal and exact transfer is desired, 5 bits of all the totals are made into protected bits. 
[0066]That is, under the environment where a line error occurs easily, such important bit groups 
maintain telephone speech quality to some extent, and are selected for the purpose of the ability 
to prevent beforehand generating of the allophone which may be made because the bit is 
mistaken. 
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[0067]Next the CRC code calculation by the CRC code calculation part 5 and the details of 
convolutional-code-izing with the convolutional codeHzed machine 6 are explained. 
[0068]Order [ of an input bit ] P[i] to the CRC generating polynomial of the 2k bps o'clock of 
class I, and the 4k bps o'clock of class I is shown in the following Table 5 and Table 6. Here, the 
subscript "p" of each parameter shows the parameter of one frame ago. The bit 0 shows LSB. 
That two parameters are written to the 1st paragraph, the upper row is the lower berth at the 
voiceless sound time at the time of a voiced sound. 
[0069] 
[Table 5] 
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[0070] 
[Table 6] 
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[0071]The CRC code calculation part 5 obtains 7 bits [ per frame ] CRC code CRC[i] by the 
CRC polynomial showing in the following (1) type. 
[0072] 
[Equation 1] 

Bix)'''2CRdi'] -x' • ' • <l) 

[0073]however[0074] 
[Equation 2] 

[0075] 
[Equation 3] 

f^C^c('^)= 1 ^ + / + ■ • • ( 3 ) 

[0076]It comes out. 

[0077]In the above-mentioned (2) formula, it is N= 55 in 2k bps o'clock at N=39 or 4k bps 
o'clock. This is followed, the following, especially when there is no notice. 
[0078] And using CRC code CRC[i] calculated by the above-mentioned (1) formula - (3) type, 
and P[i] shown in the above-mentioned table 5 and Table 6, as shown in the following (4) types, 
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input bit sequence CVin[i] of the convolutional code-ized machine 6 is created. 

[0079] 

[Equation 4] 

/{t-4j {4s/:£7V + 4) 

CRcilQ - /V) - 9] (iV + 5 ^ i ^ A' + 7) 

0 (n + 8^/:s iVi 12) • ■ ■ (4) 



[0080]The convolutional code-ized machine 6 inputs the above-mentioned input bit sequence 
CVin[i] and the above-mentioned important bit groups, and two generating polynomials showing 
in the following (5) types and (6) types perform convolutional code-ization, 
[0081] 
[Equation 5] 



(5) 



[0082] 
[Equation 6] 



(6) 



[0083]This convolutional code-ized machine 6 begins from (D). and performs convolutional 

code-ization by turns by the polynomial of the above-mentioned (5) formula and (6) types. 
[0084]The , order of a bit of the class (2k bps and 4k bps) II is shown in the following table 7 and 
Table 8. It joins to the encoding output of the above-mentioned convolutional code-ized machine 
6, and the bit groups of the class II are transmitted to this entry sequenced. 
[0085] 
[Table 7] 
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[0086] 
[Table 8] 
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[0087]In order of the bit of the 4k bps class II shown in Table 8, since there is much number of 
bits as 104, only one of the two of the part located in a line with two frame sets is shown. The 
bit of a front frame and the following frame is actually arranged in by turns. 
[0088]Next, after restoring to the bit string which is the convolutional codeHzed output received, 
for example from the coding equipment of other cell phone units in the above-mentioned 
decoding device side. Collapse and decrypt with the convolution decryption machine 16. and the 
above-mentioned ORG inspection numerals added to the convolution decryption output from this 
convolution decryption machine 16 in the ORG code comparison & frame mask part 15 are 
compared with the GRG error-checking code calculated from the bit groups except the above- 
mentioned important bit groups, The above-mentioned convolution decryption output is adjusted 
according to the comparison result. 

[0089]The error check process of inspecting a transmission error using the above-mentioned 
error-checking code added to the convolution decryption output from the above-mentioned 
convolution decryption process that the convolution decryption machine 16 performs the GRG 
code comparison & frame mask part 15. The output adjustment process of adjusting the above- 
mentioned convolution decryption output according to the error check result in the above- 
mentioned error check process is performed. 

[0090]Since voice quality will be dramatically degraded if voice decryption is performed using the 
data of the frame when a GRG code is not in agreement in particular, after processing parameter 
substitution etc. according to the degree which detection of an error follows, adjusted power is 
supplied to the voice decryption machine 17. As parameter substitution processing, BADDO 
frame masking (BadFrame Masking) processing can be considered. 

[0091] Drawing 4 is a state transition diagram by a BADDO frame masked work. The state 
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variable (state) of a present frame is changed by the result of a CRC code inspection process. 
Each state (from the state 0 to the state 7) changes in the direction shown by the arrow. 
Transition begins from the state 0 and "1" on a transition line expresses the transition direction 
in the case of the frame in which "0" does not have an error in the transition direction in the 
case of an error frame. 

[0092]Usually, it is shown in "the state 0" that there is no CRC error. For example, in "the state 
6", when CRC falling through consecutive at least six times, it changes. Nothing is processed in 
"the state 0," That is, the usual decryption is performed. 

[0093]For example, when decoding the above-mentioned LSP parameter and the state variable 

state is "state 1 " - "state 6", an LSP parameter uses the thing of one frame ago. In the time of 

"the state 7", when an LSP parameter is a straight mode, it asks using LSP0-LSP5, and at the 

time of difference mode, it asks only using 0th LSP numerals index LSPO. 

[0094]For example, according to the value of the above-mentioned state variable state variable, 

the mute variable mute which controls the volume of an output sound is set up, as shown in the 

following table 9. However, mute (p) of state variable state=7 shows the mute variable of one 

frame ago. 

[0095] 

[Table 9] 
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[0096]For example, when a VUV judging parameter is V, In state variable state=1-6, spectrum 
parameter idSO, idS1. the spectrum gain parameter idG. and spectrum parameter idSO.4 k- 
idS3.4k for 4k bps use the thing of one frame ago. 

[0097]The frequency spectrum variable Am of a residual signal [00..44] is carried out like the 
following (7) types in the meaning which controls the volume of an output sound. Here, Am[i] 
calculated from the parameter is made into Am^^^^^ [i]. 

[0098] 
[Equation 7] 



[0099]When a VUV judging parameter is UV, noise code book gain parameter idGLOO, idGLOl, and 
the noise code book gain parameters idOLlO-idCLIS for 4k bps use the thing of one frame ago 
at the time of state variable state=1 - 6. for example. Noise code book parameter idSLOO, 
idSLOl, and the noise code book parameters idSLIOHdSLIS for 4k bps use what was made by 
generating uniform random numbers in the range of each number of bits. 

[OlOOjThe residual signal res [00.. 159] generated in the meaning which controls the volume of an 
output sound is carried out like the following (8) types. Here. res[i] calculated from the 
parameter is made into ''©s^org) 

[0101] 
[Equation 8] 

r^.\v[i]= muie * r€.s(^^^)[i] {O^i^ 159) ■ • - ( 8 J 



[0102]Thus. a convolutional codeHzed output to which a BADDO frame masked work was 
performed in the CRC code comparing element & frame mask part 15 is supplied to the voice 
decryption machine 17. 
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[0103]Composition of this voice decryption machine 17 is shown in drawing 5 and drawing 6 . 
From the CRC code comparing element & frame mask part 1 5. A code book index which is 
equivalent to a quantization output of above-mentioned LSP (line spectrum pair) from the 
terminal 102 of above-mentioned drawing 3 via the terminal 202 via the terminals 203, 204. and 
205, An index, a pitch, and a V/UV decision output as an envelope quantization output equivalent 
to each output from each terminals 103, 104, and 105 of above-mentioned drawing 3 are taken 
out. respectively, and via the terminal 207, An index as data for UV (voiceless sound) equivalent 
to an output from the terminal 107 of above-mentioned drawing 3 is taken out. A CRC error 
signal acquired by CRC inspection being conducted in the CRC code comparing element & frame 
mask part 1 5 is sent to the voiceless sound synchronizer 220. 

[0104]It is sent to the inverse vector quantizer 212, inverse vector quantization is carried out, a 
spectrum envelope of an LPC residual is called for, and an index as an envelope quantization 
output from the terminal 203 is sent to the voiced sound synchronizer 21 1. The voiced sound 
synchronizer 21 1 compounds the LPC (linear predictive coding) remainder of a voiced sound 
section by sine wave composition, and a pitch and a V/UV decision output from the terminals 
204 and 205 are also supplied to this voiced sound synchronizer 21 1. An LPC residual of a 
voiced sound from the voiced sound synchronizer 21 1 is sent to the LPC synthesizing filter 214. 
An index of UV data from the terminal 207 is sent to the voiceless sound synchronizer 220, and 
an LPC residual which is an excitation vector of a voiceless sound part is taken out by referring 
to a noise code book. This LPC residual is also sent to the LPC synthesizing filter 214. In the 
LPC synthesizing filter 214, an LPC compositing process is independently performed for an LPC 
residual of the above-mentioned voiced sound section, and an LPC residual of a voiceless sound 
part, respectively. Or it may be made to perform an LPC compositing process to that to which 
an LPC residual of a voiced sound section and an LPC residual of a voiceless sound part were 
added. An index of LSP from the terminal 202 is sent to the LPC parameter regenerating section 
213. alpha parameter of LPC is taken out and this is sent to the LPC synthesizing filter 214 
here. An audio signal acquired by LPC composition being carried out with the LPC synthesizing 
filter 214 is taken out from the output terminal 201. 

[0105]Next, drawing 6 shows more concrete composition of the voice decryption machine 17 
shown in above-mentioned drawing 5 . In this drawing 6 , the same directions numerals are given 
to each part of above-mentioned drawing 5 . and a corresponding portion. 
[0106]In this drawing 6 , a vector quantization output of drawing 2 through the above-mentioned 
CRC code comparing element & frame mask part 15 and LSP equivalent to an output from the 
output terminal 102 of 3 and an index of what is called a code book are supplied to the input 
terminal 202. 

[0107]An index of this LSP is sent to the inverse vector quantizer 231 of LSP of the LPC 
parameter regenerating section 213, and inverse vector quantization is carried out at LSP (line 
spectrum pair) data, After being sent to the LSP interpolation circuits 232 and 233 and 
performing interpolation processing of LSP, it is changed into alpha parameter of LPC (linear 
prediction numerals) by the LSP->alpha conversion circuits 234 and 235, and this alpha 
parameter is sent to the LPC synthesizing filter 214. here — the LSP interpolation circuit 232 
and the LSP->alpha conversion circuit 234 — voiced sound (V) — it is and the LSP 
interpolation circuit 233 and the LSP->alpha conversion circuit 235 are the objects for voiceless 
sounds (UV). The LPC synthesizing filter 214 has separated the LPC synthesizing filter 236 of a 
voiced sound section, and the LPC synthesizing filter 237 of a voiceless sound part. That is. as 
coefficient interpolation of LPC was independently performed by voiced sound section and a 
voiceless sound part, an adverse effect by interpolating LSP from which character completely 
differs in a transition part from a voiced sound to a voiceless sound and a transition part from a 
voiceless sound to a voiced sound is prevented. 

[0108]Code index data in which weighting vector quantization of the spectrum envelope (Am) 
corresponding to an output from the terminal 103 by the side of drawing 2 t hrough the above- 
mentioned CRC code comparing element & frame mask part 15 and an encoder of drawing 3 was 
carried out to the input terminal 203 of drawing 4 is supplied, It is supplied to the input terminal 
204 by data of a pitch from the terminal 104 of above-mentioned drawing 2 t hrough the above- 
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mentioned CRC code comparing element & frame mask part 1 5, and drawing 3 . and to the input 
terminal 205. Above-mentioned drawing 2 and V/UV determination data from the terminal 105 of 
drawing 3 t hrough the above-mentioned CRC code comparing element & frame mask part 15 are 
supplied. 

[0109]Index data in which vector quantization of the spectrum envelope Am from the input 
terminal 203 was carried out, It is sent to the inverse vector quantizer 212, and inverse vector 
quantization is performed, inverse transformation corresponding to the above-mentioned data 
number conversion is performed, and it becomes data of a spectrum envelope, and is sent to the 
sine wave synthetic circuit 215 of the voiced sound synchronizer 21 1. 

[01 10]When inter-frame difference is taken in advance of vector quantization of a spectrum at 
the time of encoding, after decoding inter-frame difference after inverse vector quantization 
here, data number conversion is performed, and data of a spectrum envelope is obtained. 
[01 1 1]The above-mentioned V/UV determination data from a pitch and the input terminal 205 
from the input terminal 204 is supplied to the sine wave synthetic circuit 215. From the sine 
wave synthetic circuit 215, drawing 2 mentioned above and LPC residual data equivalent to an 
output from the LPC inverse filter 1 1 1 of drawing 3 are taken out, and this is sent to the adding 
machine 218. It is indicated by a Description and Drawings of a Description of Tokuganhei4- 
91422 which this applicant proposed previously, for example and Drawings, or Tokuganhei6- 
198451 about the concrete technique of this sine wave composition. 

[01 12]Data of an envelope from the inverse vector quantizer 212, and a pitch from the input 
terminals 204 and 205 and V/UV determination data are sent to the noise synthetic circuit 216 
for noise addition of a voiced sound (V) portion. An output from this noise synthetic circuit 216 
is sent to the adding machine 218 via the superposition adder circuit 217 with dignity. If 
excitation (Excitation: excitation, excitation) which serves as an input to an LPC synthesizing 
filter of a voiced sound by sine wave composition is made, this, A point which has a feeling of 
nasal congestion to a sound of low pitches, such as male voice, and a point which tone quality 
may change rapidly and may sense unnatural by V (voiced sound) and UV (voiceless sound) are 
taken into consideration, an LPC synthesizing filter input, i.e., excitation, of a voiced sound 
section. A noise in consideration of a parameter based on audio coded data, for example, a pitch, 
spectrum envelope amplitude, the peak magnitude in a frame, a level of a residual signal, etc. is 
added to a voiced sound section of an LPC residual signal. 

[01 13]After an added output from the adding machine 218 serves as time waveform data and 
filtering is further carried out by the postfilter 238v for voiced sounds by being sent to the 
synthesizing filter 236 for voiced sounds of the LPC synthesizing filter 214, and performing a 
compositing process of LPC, it is sent to the adding machine 239. 

[01 14]Next, the Shape index and a gain index as UV data from the output terminals 107s and 
107g of above-mentioned drawing 3 are supplied to the input terminals 207s and 207g of drawing 
6, respectively, and it is sent to the voiceless sound synchronizer 220. The Shape index from 
207 s of terminals is sent to the noise code book 221 of the voiceless sound synchronizer 220, 
and a gain index from the terminal 207g is sent to the gain circuit 222, respectively. A central 
value output read from the noise code book 221 is a noise signal component equivalent to an 
LPC residual of a voiceless sound, this serves as amplitude of a predetermined gain in the gain 
circuit 222, it is sent to a window or ****** 223 and a window or ****** for a bond with the 
above-mentioned voiced sound section being facilitated is given. 

[01 15]An output from a window or ****** 223 is sent to the synthesizing filter 237 for UV 
(voiceless sound) of the LPC synthesizing filter 214 as an output from the voiceless sound 
synchronizer 220. In the synthesizing filter 237, it becomes time waveform data of a voiceless 
sound part by performing an LPC compositing process, and after filtering of the time waveform 
data of this voiceless sound part is carried out by the postfilter 238u for voiceless sounds, it is 
sent to the adding machine 239. 

[01 16]In the adding machine 239, a time waveform signal of a voiced sound section from the 
postfilter 238v for voiced sounds and time waveform data of a voiceless sound part from the 
postfilter 238u for voiceless sounds are added, and it is taken out from the output terminal 201. 
[01 17]A voice decryption output taken out from this output terminal 201 is made into an analog 

i 
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voice signal by D/A converter 18, and is emitted as a sound from the loudspeaker 19. 
[0118]An encoding method which the above-mentioned cell phone unit performs, and a flow 
chart which summarized a voice decryption process are shown in drawing 7 and drawing 8 . 
[0119]With namely, a voice encoding process which the coding equipment side of a cell phone 
unit performs. Code an input voice signal by a voice coding process of Step SI, and important 
important bit groups are chosen on audibility at Step 82 among two or more kinds of voice 
coding parameters from Step SI, It is the processing which performs convolutional code-ization 
to CRC inspection numerals which calculated CRC inspection numerals from this important bit 
groups, and were calculated at Step S2 by Step S3, and the above-mentioned important bit 
groups. 

[0120]With voice decoding processing which the decoding device side of the above-mentioned 
cell phone unit performs. It decrypts by collapsing in a convolutional codeHzed output from other 
cell phone units at Step S11, A CRC error check is conducted using CRC inspection numerals 
added to a convolution decryption output from Step S11 at Step SI 2, When a CRC code has an 
error at Step SI 3, it progresses to Step SI 4, a BADDO frame masked work is performed, and it 
is the processing which performs voice decryption at Step SI 5. 

[0121]Thus, in a cell phone unit with which the transmitting side is equipped by using as coding 
equipment the transmission-line coding equipment 4 which applied an encoding method and a 
device concerning this invention, and the coding equipment 3, coding data strong against an error 
of a transmission line can be outputted. 

[0122]ln a cell phone unit with which a receiver was equipped by using as a decoding device a 
transmission-line decryption machine which applied a decoding method and a device concerning 
this invention, and a voice decryption machine, a sound which suppressed deterioration of quality 
by a line error can be decoded. 
[0123] 

[Effect of the Invention]The encoding method and device concerning this invention can output 
coding data strong against the error of a transmission line. 

[0124]The decoding method and device concerning this invention can decode the sound which 
suppressed deterioration of the quality by a line error. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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